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Introduction
Let K be a field, v be a valuation on K with a value group G v and a residue field k v . The big target is to define all extensions of v to K(x  , . . . , x n ). Residual transcendental extensions of v to K(x) are described by Popescu, Alexandru and Zaharescu in [, ] . Residual algebraic torsion extensions of v to K(x) are studied for the first time in [] . A residual transcendental extension of v to K(x  , . . . , x n ) is defined in [] by Öke. These studies are summarized in the second section. The paper is aimed to study residual algebraic torsion extensions of v to K(x  , . . . , x n ). In the third section, a residual algebraic torsion extension of v to K(x  , . . . , x n ) is defined and certain properties of the residual algebraic torsion extensions given in [] are generalized. In the last section, the existence of an r.a.t. extension of v to K(x  , . . . , x n ) with given residue field and value group is demonstrated.
Preliminaries and some notations
Throughout this paper, v is a valuation of a field K with a value group G v , a valuation ring O v and a residue field k v , K is an algebraic closure of K , v is a fixed extension of v to K . The value group of v is the divisible closure of G v and its residue field is the algebraic closure of k v . K(x) and K(x  , . . . , x n ) are rational function fields over K with one and n variables respectively. For any α in O v , α * denotes its natural image in k v . If a  , . . . , a n ∈ K , then the restriction of v to K(a  , . . . , a n ) will be denoted by v a  ···a n . The valuation w, which is defined for each
Let w be an extension of v to K(x)
, is the simple transcendental extension of k v and
The valuation w, which is defined for each
is called a valuation defined by the pair (a, δ)
If w is an r.t. extension of v to K(x), there exists a minimal pair (a, δ) ∈ K × Gv such that a is separable over K . Two pairs (a  , δ  ) and (a  , δ  ) define the same valuation w if and
. . , n, be the f -expansion of F. Then w is defined as follows: 
The order relation on the set of all r.t. extensions of v to K(x) is defined as follows: 
Let I be a well-ordered set without the last element and (w i ) i∈I be an ordered system of r.t. extensions of v to K(x), where w i is defined by a minimal pair (a i , δ i ) ∈ K × Gv for all i ∈ I. If w i ≤ w j for all i < j, then (w i ) i∈I is called an ordered system of r.t. extensions of v to K(x).
Then the valuation of K(x) defined as
is an extension of v to K(x) and it is called a limit of the ordered system (w i ) i∈I . w may not be an r. 
In the next section, an r.a.t extension of v to K(x  , . . . , x n ) will be defined by using that r.t. extension. 
A residual algebraic torsion extension of v to
Now, let I be a well-ordered set without the last element and (w i ) i∈I be an ordered system of r.t. extensions of v to K(x  , . . . , x n ), where w i is defined as in (), i.e., w i is the common extension of w i m , where w i m is the r.t. extension of v to K(x m ) defined by the minimal pair
. . , x n ) and it is called a limit of the ordered system (w i ) i∈I . http://www.fixedpointtheoryandapplications.com/content/2013/1/46
If w m is the restriction of w to K(x m ) for m = , . . . , n, then w m is the limit of the ordered system (w i m ) i∈I of r.t. extensions of v to K(x m ). Also, w is the common extension of w  , . . . , w n to K(x  , . . . , x n ). Since w m may not be an r. . . , n and for all i ∈ I, it is concluded that w i < w j for all i < j. a i  , . . . , a i m- , x m , a i m+ , . . . , a i (F(x  , . . . , x n )) =  and since deg x m F(x  , . . . , x n ) < n i m , F(a  , . . . , a n ) * , which is , n, P(a i  , . . . , a i m- , x m , a i m+ , . . . , a i n ) * is equal to
. It is enough to study for
The following theorem can be obtained as a result of Theorem ..
Corollary . Under the above notations, let w be an r.a.t. extension of v to K(x  , . . . , x n ).
Then the following are satisfied: 
Using the induction on n, it is obtained that there exits an r.a.t.
Since v i is an r.a.t. extension of v i- for i = , . . . , n, then v n = w is an r.a.t. extension of v to K(x  , . . . , x n ). 
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